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(57)Abstract: 

PURPOSE: To provide a pneumatic tire and the manufacturing method 
thereof embodying light weight without spoiling air pressure holding 
performance. 

CONSTITUTION: An impermeable layer 3b formed of a polyvinylidene 
chloride film or an ethylene vinyl alcohol copolymer film, and adhesive 
layers 3a, 3c formed of a polyolefine film, an aliphatic polyamide film or a 
polyurethane film are laminated to form a thin film. After laminating this 
thin film on the inner surface of a green tire formed of unvulcanized 
rubber in such a way that the adhesive layer 3c comes in contact with a 
carcass layer 2, this green tire is vulcanization-molded to provide an 
inner liner layer 3 inside of the tire. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pneumatic tire which prepared the non-aeration layer which consists of a polyvinylidene chloride 
system film or an ethylene vinyl alcohol copolymer film in the tire inside as an inner liner layer of the tire inside 
through the glue line which consists of a polyolefine system film, an aliphatic polyamide system film, or a 
polyurethane system film. 

[Claim 2] The manufacture method of the pneumatic tire which carries out the laminating of the non-aeration 
layer which consists of a polyvinylidene chloride system film or an ethylene vinyl alcohol copolymer film as an 
inner liner layer, and the glue line which consists of a polyolefine system film, an aliphatic polyamide system film, 
or a polyurethane system film to the inside of the green tire which consists of an unvulcanized rubber so that 
this glue line may touch the aforementioned green tire side, and subsequently carries out vulcanization molding 
of this green tire. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the pneumatic tire which attained lightweight-ization, and its 

manufacture method, without spoiling pneumatic pressure retentivity 

[0002] 

[Description of the Prior Art] Reduction of specific fuel consumption is one of the big technical technical 
problems in an automobile, and is becoming what also has the still stronger demand to lightweightHzing of a 
pneumatic tire as part of this cure. By the way, in order to hold a tire pressure uniformly, the inner liner layer 
which consists of rubber of non-permeability like isobutylene isoprene rubber is prepared in the inside of a 
pneumatic tire. However, since isobutylene isoprene rubber has a scarce property in compatibility with other 
rubber, its adhesive property over the inside rubber of a carcass layer is not enough. Therefore, while having 
joined both through the rubber sheet called tie rubber which generally has middle-composition with isobutylene 
isoprene rubber and inside rubber, since isobutylene isoprene rubber was not perfect non-permeability, for 
maintaining a required tire pressure, it needed to be made into about hundreds of micrometers rubber ** at 
least. 

[0003] Therefore, the layer to which the thickness of tie rubber was added in addition to the thickness of 
isobutylene isoprene rubber is 1mm (1000 micrometers). It became the thickness which exceeds and was set to 
one of the causes by which this increases the weight of a product tire 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the pneumatic tire which 
enabled lightweight-ization, and its manufacture method, without spoiling pneumatic pressure retentivity 
[0005] 

[Means for Solving the Problem] The pneumatic tire of this invention for attaining the above-mentioned purpose 
is characterized by preparing the non-aeration layer which consists of a polyvinylidene chloride system film or 
an ethylene vinyl alcohol copolymer film in a tire inside as an inner liner layer of the tire inside through the glue 
,: ne which consists of a polyolefine system film, an aliphatic polyamide system film, or a polyurethane system 



li 

film 



[0006] In this invention a polyvinylidene chloride system film and an ethylene vinyl alcohol copolymer film 
Compared with isobutylene isoprene rubber, non-permeability is excellent, on the other hand, a polyolefine 
system film, an aliphatic polyamide system film, and a polyurethane system film All are a polyvinylidene chloride 
system film, an ethylene vinyl alcohol copolymer film, and the dry-laminate method (minding hot melt adhesive 
and heating). While it pastes up good by the method of pressing and pasting up and the adhesive property over 
the inside rubber of a tire is also excellent, compared with tie rubber, it can cast thinly, and, moreover, itself has 
non-permeability. For this reason, by using the above-mentioned material as a component of an inner liner layer 
inner liner layer thickness can be made thinner than before, without spoiling pneumatic pressure retentivity, and 
a tire weight can be mitigated. 

[0007] On the other hand in the manufacture method of the pneumatic tire of this invention, to the inside of the 
green tire which consists of an unvulcanized rubber, as an inner liner layer The non-aeration layer which 
consists of a polyvinylidene chloride system film or an ethylene vinyl alcohol copolymer film, By carrying out the 
laminating of the glue line which consists of a polyolefine system film, an aliphatic polyamide system film, or a 
polyurethane system film so that this glue line may touch the aforementioned green tire side, and subsequently 
carrying out vulcanization molding of this green tire The pneumatic tire which attained above-mentioned 
lightweight-ization can be manufactured. In this case, since it pastes up in one with the inside rubber of a tire 
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through the glue line which consiJ^pf a polyolefine system film, an aliphatic^R^amide system film, or a 
* polyurethane system film at the time of vulcanization, tie rubber does not need to be used for a polyvinylidene 
chloride system film or an ethylene vinyl alcohol copolymer film like before. 

[0008] Hereafter, the composition of this invention is explained in detail with reference to an attached drawing. 
Drawing 1 is the direction half-section view of the meridian which illustrates the pneumatic tire of this invention. 
In drawing 1 , the carcass layer 2 is constructed across between the bead core .1 of a right-and-left couple, and 
1. The inner liner layer 3 is formed in the tire inside inside this carcass layer 2, and, on the other hand, the 
sidewall 4 is formed in the outside of the carcass layer 2. 

[0009] Drawing 2 is the enlarged view of the A section of drawing 1 . The inner liner layer 3 has a laminated 
structure which formed the glue lines 3a and 3c which become both sides of non-aeration layer 3b which 
consists of a polyvinylidene chloride system film or an ethylene vinyl alcohol copolymer film from a polyolefine 
system film, an aliphatic polyamide system film, or a polyurethane system film, and is pasted up on the carcass 
layer 2 through glue-line 3c. That what is necessary is to just be constituted so that non-aeration layer 3b may 
be pasted up on a tire inside through glue-line 3c at least, this inner liner layer 3 prepares glue-line 3a if needed, 
and can make it two-layer structure, a three-tiered structure, five layer structures, etc. 
[0010] In this invention, a copolymer with the vinyl chloride which makes a vinylidene chloride a principal 
component can be used as a material of the polyvinylidene chloride system film which constitutes non-aeration 
layer 3b of the inner liner layer 3. Moreover, as a material of the polyolefine system film which constitutes the 
glue lines 3a and 3c of the inner liner layer 3, it is desirable to use polyethylene, polypropylene, etc. As a material 
of an aliphatic polyamide system film The mixture of an aliphatic polyamide and an aliphatic polyamide, the 
copolymer of an aliphatic polyamide, The aliphatic polyamide by which a part or all amide groups were 
methoxymethyl-ized, The mixture of the aliphatic polyamide by which a part or all amide groups were 
methoxymethyl-ized, It is desirable to use at least one sort of polymers chosen from the group which a part or 
all amide groups become from the copolymer of the methoxymethyl-ized aliphatic polyamide, and, specifically, 
there are 6, 10 nylon, 10 nylon, 12 nylon, methoxymethyl-ized 12 nylon, etc. As a material of a polyurethane 
system film, it is 1 and 3. 1 The polyurethane and 4 which are obtained from a propane diisocyanate and the 
Deccan diol 1 The polyurethane and 8 which are obtained from a butane diisocyanate and a diethylene glycol It 
is desirable to use the polyurethane obtained from an octane diisocyanate and the Deccan diol. Even when it can 
paste up each above-mentioned material good by the dry-laminate method with the polyvinylidene chloride 
system film or ethylene vinyl alcohol copolymer film which constitutes non-aeration layer 3b and the adhesive 
property over the covering rubber of the carcass layer 2 remains as it is, while excelling, compared with tie 
rubber, it can cast thinly, and, moreover, itself has non-permeability. 

[001 1] In the above-mentioned tire, the inner liner layer 3 can mitigate a tire weight, without spoiling pneumatic 
pressure retentivity, since non-permeability is superior to the inner liner layer which consists of conventional 
isobutylene isoprene rubber, thinning can be carried out and tie rubber moreover is not used for the adhesion. 
When manufacturing the pneumatic tire of the above this inventions, as for non-aeration layer 3b which consists 
of a polyvinylidene chloride system film or an ethylene vinyl alcohol copolymer film, and the glue lines 3a and 3c 
which consist of a polyolefine system film, an aliphatic polyamide system film, or a polyurethane system film, it is 
good to carry out a laminating beforehand and to cast to a thin film. After carrying out the laminating of this thin 
film to the inside of the green tire which consists of an unvulcanized rubber so that glue-line 3c may touch the 
carcass layer 2, the inner liner layer 3 can be formed in the tire inside inside the carcass layer 2 by inserting this 
green tire in metal mold, and carrying out vulcanization molding by the usual method. 

[0012] As for the thickness of a thin film it is thin in the inner liner layer 3, in this invention, it is desirable to 
make it 20-300 micrometers. By setting thickness of this thin film to 20 micrometers or more, an air leak can be 
prevented effectively and pneumatic pressure can be kept constant. Moreover, the good flexibility as an inner 
liner layer is securable by setting thickness of a thin film to 300 micrometers or less. 
[0013] Especially when glue lines 3a and 3c are formed in both the outsides of non-aeration layer 3b as 
mentioned above Since glue lines 3a and 3c come to contact mutually and paste up firmly by heating in the lap 
splice section 5 of the inner liner layer 3 as shown in drawing 3 Since the bladder inserted in the tire inside at 
the time of vulcanization molding does not contact non-aeration layer 3b directly while being able to raise 
pneumatic pressure retentivity further, non-aeration layer 3b can be protected thermally and mechanically. 
[0014] Moreover, the thin film used as the inner liner layer 3 carries out the laminating to the carcass layer 2 
beforehand, and can carry out a laminating inside a green tire from this pre ashy state. Since it is avoidable that 
non-aeration layer 3b pastes up the covering rubber of the carcass layer 2 and directly in the lap splice section 
5 of the inner liner layer 3 as by forming glue lines 3a and 3c in both the outsides of non-aeration layer 3b also 
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in this case shows to drawing 4 , ^^P^d adhesive property can be acquired. 
-[0015] 

[Example] Tire size was set to 185 / 70R14, this invention tires 1 and 2 and comparison tire which changed only 
the inner liner layer variously as follows in the composition of drawing 1 were produced, and the air leak test was 
performed about these three kinds of tires. The weight of the result and inner liner layer was shown in Table 1. 
This-invention tire 1: The tire which laminated the complex film (the Asahi Chemical Industry Co., Ltd. make, Bali 
Aron-CX#56) with a thickness of about 60 micrometers which carried out the laminating of the film which 
becomes both sides of the film which consists of a polyvinylidene chloride resin from polypropylene as an inner 
liner layer, respectively in the inside of a green tire, and subsequently carried out vulcanization molding of this 
green tire. 

This-invention tire 2: The tire which laminated the complex film (the Dainippon Ink & Chemicals, Inc. make, 
DIFAREN 415) with a thickness of about 50 micrometers which carried out the laminating of the film which 
becomes both sides of the film which consists of an ethylene vinyl alcohol copolymer from polyethylene as an 
inner liner layer, respectively in the inside of a green tire, and subsequently carried out vulcanization molding of 
this green tire. 

Comparison tire: To the inside of a green tire, it is thickness abbreviation. Thickness abbreviation which consists 
of non-vulcanized isobutylene isoprene rubber through 700-micrometer tie rubber Tire which prepared the 500- 
micrometer inner liner layer and subsequently carried out vulcanization molding of this green tire. 
Air leak test: At the room temperature of 21 degrees C, it is a tire (quiescent state). After equipping a standard 
rim, it is left in internal pressure 2.0 kgf/cm2 for 48 hours, and internal pressure is readjusted to 2.0 kgf/cm2. 
Internal pressure was measured over three months for 48 hours for every progress as an origin of the time of a 
measurement start of immediately after readjustment. 

[0016] It is measurement data with the least square method y-Bt It recurred, considered as t= time(Sun.) and y= 
internal pressure (measurement internal pressure / 2.0), and asked for the air leak coefficient B. And t= 30 days 
were substituted and the internal pressure decreasing rate per month (Z) was computed according to the lower 
formula. 

Z(%/month) =(1-e-30B) x100[0017] 
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The inner liner layer of this invention tires 1 and 2 is compared with the isobutylene-isoprene-rubber inner liner 
layer of a comparison tire so that clearly from this table 1, and thickness is abbreviation, respectively. In spite of 
being 1/8 and 1/10, this invention tires 1 and 2 have pneumatic pressure retentivity almost equivalent to a 
comparison tire. Moreover, with the comparison tire, to the AUW of an inner liner layer and a tie rubber layer 
being about 650g, the weight of an inner liner layer is about 30g and 25g, respectively, and it was able to 
lightweight-ize to about 1 / 22 - 1/26 of a comparison tire by this invention tires 1 and 2 
[0018] 

[Effect of the Invention] As explained above, since the non-aeration layer which consists of a polyvinylidene 
chloride system film or an ethylene vinyl alcohol copolymer film was prepared in the tire inside as an inner liner 
layer of the tire inside through the glue line which consists of a polyolefine system film, an aliphatic poiyamide 
system film, or a polyurethane system film according to the pneumatic tire of this invention, inner liner layer 
thickness can be made thinner than before, and a tire weight can be mitigated, without spoiling pneumatic 
pressure retentivity. 

[0019] According to the manufacture method of the pneumatic tire of this invention, to the inside of the green 
tire which consists of an unvulcanized rubber moreover, as an inner liner layer The non-aeration layer which 
consists of a polyvinylidene chloride system film or an ethylene vinyl alcohol copolymer film, After carrying out 
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the laminating of the glue line wh^^onsists of a polyolefine system film, an^friatic polyamide system film, or 
a polyurethane system film so that this glue line may touch a green tire side, by carrying out vulcanization 
molding of this green tire The tire which was excellent as mentioned above without using tie rubber can be 
manufactured. 
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Drawing selection drawing 1 
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Drawing selection drawing 4 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



UsflMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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